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Abstract of JP2004039691 
PROBLEM TO BE SOLVED: To provide an 
LED lighting device which can be reduced in 
size by increasing its mounting density or 
improved in brightness as keeping unchanged 
in size. 

SOLUTION: A heat conduction wiring board 1 1 
is used, which is equipped with an insulating 
layer 1 3 containing a resin composition that 
includes an inorganic filler and a thermosetting 
resin, and a wiring pattern 14 formed on one 
main surface of the insulating layer 13. A 
plurality of recesses are formed on the one 
main surface of the insulating layer 13. A high 
reflecting film 15 having higher reflectance 
than the insulating layer 1 3 is provided on a 
part of the internal surface of the recess. The 
LED device 16 is mounted inside the recess 
formed on the surface of the heat conduction 
wiring board 1 1 . The recesses are filled with 
transparent resin to form lenses 1 7. A heat 
sinking plate 12 is arranged on the surface of 
the heat conduction wiring board 1 1 opposed 
to its surface where the recesses are formed. 
COPYRIGHT: (C)2004,JPO 
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immi 

mamM<w}F%< t h-^m^mi^ix^m^^-yt mi. 

1 11*112] 

mMmmmtiK mm*my * 70-9 5Mr%. mmmm&m 5-3 osa% 
#011*^ 1 tiEigw led MBj^iffl^^fs^ieuss^ 

mmmmtfcmmtf 1 ~ 1 0 w/ < m ■ k ) rfc-suM 1 tiatoL e Dm 

[ft*H4] 

|frlB*«7 -f Al 2 0 3 , MgO, BN, Si0 2 , SiC, Si 3 N 4 . fcj; 

A 1 N*^^SI¥*^SiR§iil)^=5r < t &Hi£-§rifflM 1 CIB®^ L E DMg 

mfrmmtih'}?%< t h-m^mmm 1 ^late^LE DBSHj^Ma^fg^is 

[ ll*H7] 
[ff*lf8] 

[ff«] 

fffBiSKftfJi*wis^tt^Ji*^^i. it*iH8 tie»<o l e Dwmmmmmmmm 
mm. 

mm^m^N i &tzteAu%^ftt^m$mi,zmicDLEDmmmnmmm& 
mm.. 

mmmtet. mm%m<m&^-y*w>^zwmmm-th traw^trc 
^&mtm 1 izimnLEDmimmmmmmnmmm* 

[ff*«12] 

tt*if 1-11 <DMft^-^iet!^L e DM0j^afflco*fE«Kia«t . 
MiEafE»ffi^*^taa5rttieasiiT»^-yfc*mw«^§tLfcLED^ 
t zmtfcz t mmt-th le dr^sk. 

[1M13] 

HiTlELEDSTO, |31-H3&^iEm-M«€ffi^KDEli$^«3t&^L. |t(IEIHa5ffiffi 

fcfEtt^LEDi^gg. 
[ff*II14] 

*mtth v yxm £ h lizmmn #m 1 2 t=tE»^ l e dm«§s. 
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imm5] 

mistimmi s^iei^ledm^ 
[»] 

C 11*1118] 

tEf^LEDB#$||H, 

t ^^0^ b mmb-ti l e Dmmmmm^m&m^mcomMum. 

[fl*«20] 
OTfEH2cDIg#\ 

mm* * y rco-^ffitse^^-y §ffMi-&inh . 

s-ttt, Mmm**v7mmis-hwmzmi-tj:nb. 

lajtMEE^s ; t fcj 0 . mmmm^mm*^ y r^asn-c v^ffi<omg«ii«fc: 

mmmk&^xtm** VToz-mmix. w&^-ytfmit>titdmm*m 

ffiriB«4. mmw.*^ VTbmt&mxfo^xmii'- hm^m^comm^nmt 
zmmizmit^i-mm wi- sum 1 9 ^ib«^ l e Dmmssm<msmam 

[ff*Il21] 
iwlE3l2<7nmt 

mmmm*^ y r^BB^^°^->*«§^ffii: hw^wmi-iLmb 

tXW»*Kiifc:JiiEi-Sii:t i "9. lufBWl^^df^yT^ieMS^Ti^ffi^S 

mt& 1Mb z&tsmm 1 9 tciBi^ l e Dmmm&mmwmL0MBm&. 
»&M<mMmm&mt:ttmm^xwELxmmtffr&xub&iztsn 
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[M&123] 

toWia^JBfclEKtf) LED MilMm^gKiSM^im 
[H&S24] 

2 2coMtL^-3stiEii^L e vmmmmwsmmaamiaw&jm. 
wmiaimiz&^x. inxztitz^-hmmMnmmtznmjimtiii. mm 

mmi 9-2 5coMtL^-iMt;|Bii^S^T^t^LED^HHgKfflco»fg»SHII 

aKoBoawfcL e d*?* i^rrsis^^tf i t t-r s l e nmmmwcomm 

urn. 

mmmh^fr^, tmits ^m^HzMEtx^m-mt'thxm^ 6t*tr 

lf*II 2 6 fc£Ktf>L E DfigH^jB<^Rjt^. 

Sfefe«ffi«a6K<OBaSllF*3t= L E D*? fcl&STfSIgOSL buIBL E D*f J: o 
ItrfBIMIgPrt WJfflUS:^ § J>>fc£tril*«2 6 fcigaOL E D 

[%BM¥»»J?] 
[00 0 1] 

WI1 LEDHgB^fifflcOi^Be^S^i:, ^«S#Se^S^(C^cOLED* 

=Hmvt>tit: l e Dflraafc , m^^Ke^i: taw-* . 

[00 02] 

4. £<0BL -Oi0LED«^T1i^^^vh§V^. mifc«38tf>LED*7-£ 

i^id&sic^LEDjiMarcu, «RwLED*^tf5jsfitj: 

SjiBEJflrJaBEJh^^LED^^WKwffiT, SfcBWu 5ffiWMfcl?&ffl<. 
MttOftl^Ji*^55rS^-^£K±^LE DSfXTf- >y 7°SrH^LT, 
<-X»;^-ri,ffl^LEDMBJSa*^§tLTl^„ Z?)£o%mmcOLED 

mmmz. mm. wmm 5 5 - 1 3 2 0 8 3 -taw. #HBg6 2 - 1 4 9 1 8 
mmzm^ztix^i. ttc. LEDm=Fimm.frt>i>mtr$>tz)ib. soiled*?- 

tsit^i*ifc«iffliLT3»*iaw>6«jifc*«>^*ift. ±e^«rcii. e 

[00 03] 

<-xx#[i 1 <~xi&mi 1 2±fc«sayii 1 3tmvt>tixmji&tix^&. 

zeyK-xmmi l ltf>*6SWl l 3±.izWWW->i led 
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#P1 1 6tt. W&W-yi 14±fc**tt«*»ll 1 5m^X®%ZtlT&*). L 

eds^i 1 6«Tffl{ii] i lizmstmm) tzffi&ztuzw&m&G. 

mmmi i sHi-i/cBai^-yi 1 4t«swt«8a$iiTv^. s^t, led* 
=fi i ecormm^mmkmm^fix^^mm^-yi i4t, led*?i i 6co 

±ffiti&£8M.Ztit:9&biJ s * AJRIDUl 17^UT«SRWfcffiRbTV^. s^t, 
#LED«? 1 1 6^Ii;(i 1 1 fcHMfc$:h.fc£#Kl l 8#K9ft 

ft^fL-CV^. 01 5fc. ^ff$U 18^-0W%£*lTU|>„ 
[00 04] 

*fc, WitT, riEUBS 6 4-1 3 1 67#£*L #^¥6-8084 KM 2 0 

00-353827 , 0 1 4 fc^ Lfcfflji 4 fifitO LED 

[0005] 

2 1 (2. K-XAMl 2 2 bK-X^mi 2 2±fctft»t£*lfctti8S 1 2 3 

£.* owjssfitivs. 1 2 1 teia, jggjg 1 2 sua* jnia** 

3*U ^-^^12 2fc*t«S|H|»3&«ffiRfl»gj«$*LTV^. #EJg|5ft«2 s LED 
*?1 2 eWRSSWV^. LEDS?1 2 6fcHgCffigtt*U 2 5fci 0 DOSPcOJlSffi 
fcESSflTtS'K LED*?1 2 6tf>TffiM «-X««U 2 lfc^ldlf SUM) fcS 
aSflTV^«ffi*K-^JB5l2 2fc«SvWfc««iiLTV^. Sfefc. LED»?12 
6cD±ffiWtiag§^«ffiii s £JR«!l 2 7&tf-LT. <-7.X}£l 2 1 1 

Hi. ^1 2 8£«M«fc®f^*rc. EIR/^-y 1 24 t^MfrOLED*? 1 
2 6<D£Moffiff LTSHtgfO^. 
[00 06] 

tfCfc, LED3R?116, 12 6fcOV^TliWr4. LED*?116, 126cDH»« 

LED*??**. 017 (a) (b) £ N ^RffGaN^^ft^fflV^WfeLED^ 
[00 07] 

017 ( a ) owii, mm^tmi'mu 1 3 i±t nS¥«wi 1 3 2*5 jtratti 1 3 

3jWtfcSW3*u ^±TW-Att«tfil3 4afcl 34bfcjW&$3*ifcM I S 
(metal-i nsu 1 ator-semi conductor) Wabtc^X^h „ 
S^tt^sPHPSK 1 3 1 1 LTfcHUtrs i C£8L nWmVfM 1 3 2 fc LTJifflxif 
GaN. SStMll33tLTI4Wilf I nGaN**fflV^*i&. 017 (b) CDMte. 
SttflSH'fflg 14 1H, nS¥3Wfc« 14 2. vSttJf 143. iJitXpS^WWi 1 4 
4 jWHtefltHSfu nS^fMI 1 4 2 ^ffigfcfri: pS¥*ftJf 1 4 4 ^^ffifc^-A 
tt<9«ffi 1 4 5 a fc 1 4 5 b P - ntifefflkb . ISRtttf)*? 

4 1 fc LT {i«lJi3i3eit<>*iafllx>t-9-7 r 4 nMfc Jtf p^NWWB 

142, 144fcLTt4WilfGaN % SHM14 3fcLTl4MitfI nGaN*«fflV^ 
til. p-ng^l:ttl>LEDlflt M I S«3t«0LED*?J: 0 t^JfJ*. fft* 

fe, LED*?^s«fc:i^rrsfc:*>!to. m i ssitc7)m^«coii^i±. led«? 
^Tffio«ffih»st zmmmmmxmmi. mvnmmw^-ytzikmmm 
xi$M-f& i 7J j r-tfy7 s <(yy'mitfm^t>ti&. LED*?«o^Ht»7-f 

«?*4kv^s. p - nm^commm^xii. LEDm=F£nm^?-y 

±£7 x^f x^yftimts 7 u 77f7 o . ztiizk^xm® 
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mmm^x% & <dx\ ^mxfmcom\ l e d m^mmm htihtuz^t. 

[00 08] 

LfrLw^ mi?) led zmmuzmw ix±z %®Mm& l e d wmwiz 

[0009] 

t-t. LEDm^mmitmzmm±izmmm*)mm& (Hi4fc*u:«ij* 

) (4. LED«^MM^M«illfcEIffit^tML^v^d^r5^^yb^^fc=5r 
SfcV^IBffllTfcS. ftfcs LEDBS0J^B^)/J«&HI)^tft^^^jtftT^ 

[00 10] 

-3u ^M<~^Smfcif^UJDl^iSLT^t^IH]g|5^LED^IrlR§1-|,«^ ( 

ai 6t^u:»m) is. «sfc<oi«i»*ffl«tfta:i-4«ef»*»*o. asH^sa*^ 

[00 11] 

*^BjcoLED^H^afflc?)iifs^@SI|S«(4, iE«7^7-t, S«tttitlt&-grtr8t 
[00 12] 

*%m<7)LEDmmmte. *m<vLEDmwmm<ommmmfci. msmm 
mmmmcDwm tzwsztLXB&> w-yt nmmzmmztitz LEDm^tzmitz 

[00 13] 

tmfcmm*tsmfcmmmtok<m&k*. ^- hm^znxi-m i <ois 

[00 14] 

*HBJcO L E D BSB^gcoSJt^ii , *^SJC0 L E D^BJ^ffl^iifS#@EIIM^S 

mrnzxwtz tut l e d igqe^c^Rgwiameoi^ led *p *£§n- 

*IDII£*tf£i:*«Ri:**-S. 
[00 15] 

*%B^LEDM0j^sffl^fs#@Ens«(i. m»7 < y-mmimmm^mm 

[00 16] 

^mmmwrnmute. %my a y-tmmmmtz&tsimmzK-xmmk ixm 
^xu&cox\ m&mm^mw u-ox, led»^h^uc%&c ledss^h 

^ffV«L^&^f5«l»S«^iC§-ti:l)^fc^T^S„ ^fiti*). LED* 

T<7)&m±M*wtz>z:ttfx*%h. immi l zmt>tit:\mmzLEDm=?* 
vmLxm&ttitt* wuwmtfLEDmTco&mzimt&zttt&tetb^ miz 
x y )\mLtzm.'n&3)}^m<m . i,Evm^m.mzmmzmihLbtfx^ 
t. ttz, w^&mimMMkmnizmmi-zf^ mmmmm&mm^. 
-eo/sfe, mm^WM^zwdry^^yb^mxhh. 
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[00 17] 

7 0-9 5fi*%. mmmmmz 5-3 0 u\ j&rjbo 

[00 18] 

ow/ (m • k) x'$>hztmnu\ ztuz*. 0. mmkfimmzci><7)b%z>, 

[00 19] 

*^BJ^LEDB§B^Mffl^ME^E^*WcfcV^{i. HfllBil«7^7-^\ A 1 2 O 
3 . MgO, BN S S i0 2 , SiC. Si 3 N 4 , fcitfA 1 Nj&^&Sg^jl^ 

mziitix \>^cox\ mmwmfcnmmwfo&zmtzfrhx'fo i . 

[0020] 

SMS. 7x7-/«, *JiV-fy^T*-h»li*»t44»6»4,ffl?Sn6iWr<i:fc 
[002 1] 

*%bjo l e Dmmimmcom&m^mm.^ ^xa. wmwmmmiz m ~> x m < 
%&BWxi>&ztffftti\\ ztiizxr,^ LEDrnj-iw^mzmmitzm^z. l 

x<Dmm±.ijiz%jm£<mztiz>frt>x*foh« 

[00 22] 

l e vwmmwmnmmmkWRizii wx\±. mmmmtf&&x% izb& 
mt\>\ ztiizxt)^ m&uzimmi,zm&%mmm^i><7)b%r) , led^ 
t^^^titz%mm%^mm^m^hc\b^x'%h-h^x%h. 

[0023] 

^mvLEDmwmwmcDmmwmmtiiizm^xte, mmmm^^< 1 1- 
mz. mm%m£Vhm.%m<m^mmmiimi^tix^&zbtffttu\ yen 
mRmmzzbfofo±z-&&t:tbX't>&. ttz. znmmmmm^mn^m^^i 

~$htz*bX%h, *^BJWLEDHSBmaffl«K«i^»CioV^f±. BUfE^fe 

am^ib. mmmb. mw^-ynmmzmm&mwt&tMzmiimmb 

[00 24] 

*^bjct) led MB^affl^»e»iens«^*5 ^tn issn/ ^ - y *>«^si^tt 
t>iixm. mammwt. mmz&mnm&'^-yzm^zwmmm&h'T 
t>m?t>tix^m$Lb-t& z b h . ;o««t«fcntf . mmizmhw&w 
-y<7> ^hm^m^h z b tfx*% h<nx\ l e DfSFwmm«& t o w±s«« 

[0025] 

ttzzbzmkb-ti. 
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[00 26] 

z <7) l e Dmmmmi^mm l e Dmrnimmmmmmmmwim^x \^<r>x\ ± 

[00 27] 

*^HJcOLEDB3BJ^at*3V^i±. frfBLEDSTO. PMiifr&IEJIHttaWfcWK 
[00 28] 

*^BJCOLEDB3B^a^i3V>T(±, 4"£< 1 tfirieLEDS&^fcSSBtf 6 i 0 fc»W4> 

ci:*^**. miv>xM\±mmm\ l zxmm&z.btfT%h. ta. mm 
mm*. frisL e Dm^^m^fitzytm^m^m^mmi'hmmwi^ 

fe^LED3^f^»rafifBt^S;f:36*sr|gi:**3&»4,-C*«. ti&UyXM 
[00 29] 

[0030] 

*^^LEDMBJ^Mffl^»e»KIIS«^ji^{i. ISH? . 4»$r< fc 
[0031] 

*?&BJf O L E DHgB^affl^^lg^^coRit^HtJ^T ii, meff 2 

-ymmztitzmtmfr- hmmii-mtzttmitx . mam** y r& 
y rco^mmtx . SEHA^-y^ft^fL/t^ji^^-rsist o , 

fflB«±. TtufBlWf^ y T fc»t6Brr*oTfiEv- h^^JJrJ&OSWfcttJ&t 
[00 32] 

*%bjco l e d BSB^afflcoiafs^gsiia«coM5t77 sacs v ^x a . itri am 2 01*112 . 
-^ffioms^iiWfcfls^^rf u r*ffl«u tnw** y rcoffifa- 
^roffi t mit h wzWto w - y £ Bffcf h jm t » fl3ia»f y mmfo w-y 
mMZKtzMtmmis~himnmi-±mt zttfozitx , «!» + y t^mib 
v-hW:«Jf-t4xst. frfBiiS d f^yrfcffiB>'-h^!|%h<7)mJi^&. 

y rmim.^Kx^m<m^.^mzmm^mmhiMb . Mmmmz&^xmm 
y Tcofrwmix, mw^-ybmiMzmmmitmmiJMtZ'kAsX-^ 
xi>iw z<n)mz£~>xh. wk<7)\mm&*-m lx'k ozt . 
led mmmvammmmRi^tzwtts z t 5 . 
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[0033] 

wjiOL e Dmmmmmcommmimm<Dm&im< l zi5^'ai. mibis 2 coxm^\ 
mm** y rco-^cDmizmw^-y z&m-zxm t , mam* * y rcow\°? 

-y*«§^Hi:|fiiB^- b«9iffe-±ffli £*fl*J§i£T . IMS* U T£ 
MISS/- lafEIH^^Urtf(IB^-h»i:««ii^. « 

mmmztmkixmk^xfr^. m^mmmcom&^?->&mft>tix^mm 
^mmmmm^-ttmm^xwEixm^mm-hxmt^A,x^x^x^ 

[0034] 

*«ib<o l e DmmmmmMimnmmmmm-xmzts^x « , mi 1% 2 <oxgi± . 
§4>fc. mL^~y^i^fitzwmmcom^<Dm<^^<bh-mzmimmmx 

[0035] 

*^HJco LED M0flgaffl«^fe®SSHS«COKii*S fc V vt tt . i» * U TCO—Jf 
[0036] 

*^B<OL E D^B^gffl^ilil^l^a^coMjt^^^V^ (4, UIBm 1 <7)JLmzt5 

^x. iux^titz^-h^mm^comm^mmiim^L. mmmmzmmmm 

mmtmm<m\,zi>w&^9->*m^hztifix'%z>. mmizmm 
w^->com&m&*mkfh z t tfx-%h<Dx\ l e vm=?-<m®mmzmLx 

[00 37] 

«3t^tTm$^^assK^<oiaiBrt t L E d*? &mt-r sxn&nrtf i t 

[00 38] 

48ffl<7> led JJB WIfcg v (4 , frlBiHS^IB^S^^GflgP^iSft fe*ifcffi«Strtiffi 

htchjmtiwi'- vwfa*ftLximmm&tot. tmx&xvm?>-iiHzw±L 

Lft L E DJffi&gSfcftlEf-S CI k 4 . 
[0039] 

#»5te>L e vmmwizia wx\t. f&&&m&g®L<7WMWz l e Dapptsawix 
fi<ofJL uible d*?£«5 j; a fcMieiHi»rtfc^«nB^5t«L-c«fk§-ii-sxg* 
§ 6fc*tri ttm t lw zcomwmuzx *)u>xmw®.ztiz><7)x\ mmcom 

[0040] 
[004 1] 

mm^mmi ) 

a i (4, ^mcommcomm i fctsits l e D^ig*o«i££sr$OT0-c& y . 0 2 
(a) imitzKLfzLEDmmsnwsffimm&z^mmmx'f)'). 02 (t>> 

{401 te*tfcLEDJHB»aKcfflV^iiTV»4LEDS|fFl 6O«f)&£^1-$Tffi0"C& 
S. &*S. 02 (a) £{4, LEDBSBJ^O-ocOIH]gi5t5j;V-LED*^Jll5a^(7)1f 
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[0042] 

m%^?->i4tnmmizmmztitzLEDm=F 1 6t*ffii, mmmmmm^ 

HI SjWftfcStfiTV**. 4fc, «fWS«/^-yi4fctri8fcJ:«3«»W(c«IB 

tifmmm± (mm±) > l zMm$titzmmw.i2^mix^t. stt, sbmh 
3iMt*WS*iT»jSS*Lfci/y'X»i7t«iiTv^. $£>t, i5tt/^-yi4± 

WiLED*Fl 6^gtt2r|t]_h§^|,/ife^«]i2 0^{t4>flTil , 9. i^tlfJR 

1 5twmm 1 3 fcoisifcjasRstjs 1 somt ix^mm 2 1 immtix^z . 

[0043] 

LEDf^l 614, ^XT2 2^Lti!lfc'V-yi4fc7U vTf-yT-ieiSfl-CV^ 
S. 7y-y7f-y7«£:LT(4, #tBR£S^*V^ ^4^^#11tt»*g'J 

ffM^tl^Hif 2 0#Au £±j£#i:-tS£Rfr&:flr4*^ LED*? 1 6*>»fi± 
fcAu£±jS#fc-t4A*y7 (AuA'y/) £^)£LT&§, :«Au A>7°£:BHtgA? 

-y 1 4±co£mm 2 i t * , urn ■ taKttiimm.mmizx mmm^tt 7 u r 
f-y7-^*fflt^ii:*^c&s. ztM^ \*&t*&£xm&mmt(mm£m.i 

[0044] 

LEDim 6(4, sat, tJiv«3efei*i*fci8se$*i=fl:^3&«. zzxnyvv? 
vv7m&^%Mi^LEDm=?&m\*xKh. Msmtza. 02 (b> iz^tx? 

116 It. nM^mittfli 16 2, vSttJf 163, t5«t Vpffi^WMB 1 6 4 j&WtSfJi 

nw&mm 1 6 2<nm&mi: pw&mm 1 & 4^Bt^-Aecom 1 6 

5ai 16 5b#«$tl?t, p-n«^flBifc*o-Cl^. 
[0045] 

01fcJ:tX02 (a) {4, LEDS^l 6«fflMSa6fc**47U *>7+v7X 
SS^ffaU^jSWC*** 1 , 03 (a) (b) fc^-fJdfc, HMHHMUStt (b 
) fc* Lfc«K»j£ ) O L E D 6 WC 7 4 t~^yf 4 V * i t> 3 

aswc&s. 03(a) ( b ) ti4, «hi 3CD-±mmizwM^?-y i4&xv 

P»«$ft, lulBDflgB(;JR^$tL^LED«^ 1 6iO«ffimfflt^Mffl^l6gttc7) 
Mil 6 1 ®«IJ2 3 fctfUCffiO^-y 1 4tHS3ilTtJ 0 . 1*1**1? 

*w«i«§w-y i 4 2 4 •c*fcWfc88$*ra^ . 

[0046] 

!^Tl^J!L^*IIJ6^S^LEDEii3j3ga(4, 02 (b) iz^tXo^m-m 
WfcJEftHtfOltt^SSilfcLED*? 1 6^fflV^c«^JT'$)l>*\ ifflfciVT 

ffifc^fL>e^iJta^<^a^jss^LED3iH t fcfflv^ii:*«r§s. 04 (a 

) ( b ) T14, 04 ( c ) fcjjcrj; 3£, #f^±ffl:feJ:in^^3^<*>— #fciEc0*« 
£, ttHI«tI^ML»LED|f3 1 ^JHvvteWjSWj&^Sfi-O^. 0 
4(c) fcjj^-LED*?3 1(4, *«ttcO«^M3 1 l±fcng#3**J13 1 2i>J; 
WStt«3 1 3#ltfcS»3*U *«0±Tfc:*-Atttf>S*3 1 4 a k 3 1 4 b kiffi& 

sfutM i sflBtfc^Tv^s. #«tt^«^»3 1 1 1 ixamms i cae«, n 

M¥#Wf3 1 2 LT(4Mi.(4'GaN, igftjf 3 1 3 t LT(4$R(f I n GaNtffflV* 
£>*li>. 
[0047] 

04 ( a ) ( b ) (C^tLE DHg«ff{i, fgftJI 1 3<^OTfcRa^-y 1 4 £ 
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^izmimwz. &jxm3 3im£.®feztuf. itmmm 3 bw^i- ileum? 3 
ivnwj:^mzmj^-vi4tcr)®&m:%M.Lxwmmtih. mm. a u 
^ai *fflv>4«rt3&«rs4. 

[0048] 

*^JS^®COLEDM 0 J^K^*3^TLED«^1 6, 3 lfcHHKSfc^fcJRg 
StLTV^^{±*£< s iag|5^§{i:LED*^l 6, 3 1 cDJ?^JilTT\ LEDff 1 

[0049] 

OTfc. leuM 1 3 , E^^-y i 4 . sKftfi i 5 . tr 1 8 . mm 1 2 . e 
i/ y xas 1 7tcov^Ti>, pffiCfiBjrr 4 . 

[00 50] 

mmmmt^t, &tz. mmmi 3<7)fa&mm&i^i ow/ <m ■ k> cotgHt-r-g. 

mm i3itmvh 1 ^tmtu\ z<m&. mitimMi3tzm&mft<7> 
zbipc*. m.m<7)Mmmmmi simmtix^^mmz 

[00 5 1 ] 

mm^~yi4bixii, mn&mti. iro. mmmm^z'irbtiimuzxB 

(4. flUfcfCtu Ni. A 1 &£t£Ziih<n\i^tifiW£M%£&ftb^Z>ikiktPl£.fflX' 
$ «rfcC u tj itxc u U\ C ufc«fcei»ttfcWu 

v TMimmmziftixm&v-yBVin&mmm^item^f-yBfmtz 

izm&LEDfflmmom (hi~H4) tea^m m&w-yi4&immi 3 
tcaasfLTv^*&^LTv^^ ss»/^-yi4*qeiMi 3taa$*tTe4> 
•fmmmmLtz^mx-h->x hxw 

[00 52] 

fciO. LED*?16, 3 ia»£>tf»e£3!i$J:<KftfU LED{PJigS0>ilB«£l*LL 

1 4 i t i) 0 mmm 1 5 fc ix \t. znmmmmmftxz 1 h comn 1 < 
. mzm.&z^i-mMimcoikmmxhz>z.btfM±i\\ mm. ft^s, mm 

&. XA-» / »j;f)MU;Ni 1 Au. Pt. Ag, A 1 £££±j£#fc-f6&K 

n^wsm. LED«Tco^Mtt* s «v^ft. iim^?-yi 4(7)mmizm%i¥tmw 
-t&izMzmj&th&mi2 o t LTiSffl-c-ii., m^x. mmmi 5 £n i tfza 
^n^m.^b-th±mmzxmm-h^\t. m--<tfm&xxm-nj.wzx. 

IfH 1 5 £&M 2 0 b Uztb. Mi l\\ 

[00 53] 

b'Tl 8(4. JfiSJil 3<0*Jg^iSK/^-y 1 4 i:rtS^IS»-'^-y 1 9tf>J9rJ£ftB 
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til. 

[00 54] 

mm 1 2 wi. «^wsfc:«i!tA i ^cum^^^mmmm-th zt&#± i 
<» iOffiuiis im? 4y*mttii>v>*m8t&ztx-hi. mz. auhux 
mzmihtzfr. mm 1 2 £«*$^fc^j£LT*Bq*£*s <-ts ; t mm?s> 

iB-fwaa^iiTv^ifc^ju^ i^tiosawioSMifc**^-?**. mm 
itmmmt ixa. it^mmiim^xv : mmmmmi3m^-ffimmmx'h&. 
tttmmmtixtt. muz. mm. mjmn*m*tzmmi 2zmntx 
xv+>w&m&mTt>ti&. tfz. mmmmmumtixit. mm. ai 2 o 3 

[00 5 5] 

l^yxgpi 714, led*^ 1 6,31 x 5 izMmmmwmzftm-t&zkx-B 
f&ziix&v. ftimfr&isyxkixfflfctz. c\v>vyxmi\±. m&zwt> 
htz#). fhx'hmmjmx'$>t^kt>mtu\ ttz. mi-m4izmLtzmmicox 

5 fc. LED*? 16,31 kWSJ^-y 1 4t<rt*SMm&8CChtrtV72 2 , 

mmmmm3 2 . axx/±mmm24 , 3 30J31BB&S3 i i u\ z*. 

lz£*), im^comnmmisblc\ktfX'ZZ>frbX*$>$>« &*s. =*flJlW»fc:i5ft.S3RI! 
UzLEDm*fr^ft<Dfc£ : tfmMZtimtflk'tM£. life, Wfe«Oft££fi!fc 

-^-coiBtefeoLEDS^^T-fife^^fs^fc^-artifc^. mi 
it. i?&^ze&i,zmm-mm«kixte. imkwmmzh&mmm ■ mm 

im&tf7xm*mmm&x'h&. c\tit>iz. led*^i6, 3izm±-f&mz<&^ 
zmmmtfLEDm? 16,31 mm&&.aTx-hi>m^m iw 

[00 56] 

mz. mmwmmmi wmmz^x. jobmcksw-*. ms u> ait 

SLfcKSlMl ^POaiaiBKOlWEt^TTO-c*!), H5 (b) ti, 
15 (a) <DA-A^SBf®ia'C*S. 05 (a) (b) K*ti5fc, ftgg 1 30- 
±^ffifc(4IB^^-yi4*5j;l/'tHIgiJ*%M$ii. [»)|*lffi<9i!«5r< fcfc- 

SP (*5Qt<^B!BfctJV^ttrt«ii!) fcs&ftfJIl 5jWftS§ivo^. SH/t^-yi 
4ii. Daai«OJlaBfc»jSS*ifcLED3|S^5aiffl<o«ifc. -e*ifc-3**«5[HS50ffiffitJ 
.ktfttlSWl 3<om^r>XjmZ1rt:3l&LWikT1M£tLX^?>. iSKItHl 5 
^JRMcOid^Sme&WLTV^^ H5 (a) fc^fiat. SK^-yi4 

{cmswtaaaLftvuatiaisii-cv^. ffi^^-yi4±t{±n^tt^s 
*>sfc«xo&sii 2 o#w^*rcfc i3 , t\co±mm2 oimKMm 1 5 k m—wft ■ n 

1 3top H i) fcii, status 1 5c7)T«t ut^wb2 itmnhtixm. zcoitm 
12 1 |± s WMW-y 1 4 fcB-flfl ■ N-igfcTmti>£fc^trc&s. 

[00 57] 

ELtfcSffiH Lfc#H«tf)JB!Btf> LED spjUSti. L E Dgff-^IBBcff 3 Wktfmm 

m<m\ msmimmtet&Wi i . l e D*7os«±#£fi&iw-4 c: t s . * & 
mncD-jjfoizmmti. mwrnmsmzmbx-sK-tzzkipezz. S4.fc. f*« 

yb^'^T-fcD. LED^fcR|f«tO«S4&m^l)^^l\ DflgPcO 
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[00 58] 

mz, LEDmmw<r)wmimi l z^xMwt&. *-f«u mmmmi2mm^ 
m^LEDmmmm^mwmz^x, me (a) a ) ^mt^^mm 

[00 59] 

^m^mm^is-vms amsi 3 > tjnr*-*. ^^-h^.m^>m^mzm 
mutumu zmmmzmmtm&zfttmnmmmsmzymixt'Ti 8* 
imtz. ffi«Mi3coiH]^MW;iS(t^i»ga^^^-yi4fej:^si 
2 1 #^^j«§*ifc«ta** >J 78 1 a JggJB 1 3^Pa»JgjSMi:W|6rf SHffllfc: 

fsst^ssti^-y 1 9ij^tmmtuiim^vT8 ibtmmixi5<. 1 

*i£><0l»Mry78la N 8lb£. tim/ty-y 14. 1 9^*12 1 iffitfLZti 

tzffizmmi 3«twttr, »n 3c7)±Tffi^-etL^fia^^LTfife^€ 

. «B!fij*fHH-f6 (06 (a) #JK) . 
[0060] 

<MC. ^»JI!i?)±Tffi&£M8 2Tm^mT«Lt>J;t;'Jf^|*]{ZjPE-ri>>I 
fcfcJ: 0. ffiUKff 1 3+^KfflMfctaitllS«fl;3*, W&W-y 1 4 Bitten* 2 1 

^immismm^zmm-hbMzim-th. s&t, b'Tiso^metMj&wc-tr 
. m^x. z<Dihm&t&&m82b&t&im**VT8i a. u^^ursia 

^M$ti^EH^°^-y 1 4fc«fctf&IOT2 1 s tJiV*Wfc<^ie»Bl 3#\ JnES 

itsittio. ioiMKciaaidjcff^^rrtifcasw-i (H6 (M.irag) . ^x 

g£=t>9. J£fflfcS«y^-yi4Sffl^. 3&fcMiBfc&K*2 1 (acoxgtTjgdt 
■fSKEftHRl 5Wffifcft&) HHifcEflSBS:. WMM 1 3^ffi(^M^I>^ fc#"C" 
*4. 

[00 6 1] 

SMkLJtlfeBWl 3*»/?,m^f^ UT8 1 a , 81 b<O*£!0«U affifcKS^ 

*-y 1 4B it/AJIJf 2 l S ^^^IiifcH^ISft^fi^feS)! l 

3fc-f4 (06 (c) #M> . 
[00 62] 

mmt^mmcommm^titz^mm2i±i l z, mmmi3x^i i mm 
com^mmmi smm-z (06 < <n #io . i^isRitjgi sjauw i *± 

tio&sw^o mzx<o. mmnmiziz. mmmt^nmmzxi 

-y 1 4±izyj j r-#yT * yymi&xvyv -/n-yrm^zmuzmrnm^m^ 

[0063] 

UUiOXgfc: i 0 , *fS#ffiH*« 1 1 Wat* * . 
[00 64] 

mz, LEDifi 6*, mmasmsn leMtMmvmtty-yiiit&m 

~ft (06 (e) #fH) . |®Ba?5<t"O^TIi, 7U>yTf-«y7-|^^y^^ifyT-f 
y^g#WC#&#, 06 (e) iz&uxityVvTi-vrmMUzMTtf^tiX 

[0065] 
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zitx. vyxmnt-th me (f ) md . mm±tzinmmzmETizz t>-t 
zkn. mmmtwM vm&mm*) . mzLEDm?twww-ytcDmn 

[00 66] 
[00 67] 

nmmi 3mmzm^timmy ^ y-a. asfttfcSiiiA 1 2 o 3 . m s o. 

BN, Si0 2 , SiC, S i 3 N 4 H XU'A 1 Nfrt>WtitvK:'J?%< t t> 1»7 
7-2r^>rfc^a^LV\ Il7 0-«flll 0. l-100^m 

[00 68] 

mm. is jim v ^7*- hitii3&^S(m?t^< i; *> 1 mmzfrtsz t tmt u\ 
znt>mmi. *mmmssxM&. mmmmm. &£u*m?mmtiz,frt>x'fo 

[0069] 

SM%. U<{i7~l 5S4%. S«?£L<(27~1 lfiM%fcU *&»7*?- 
£7 0-9 5Jfct%, #iL<Ut8 5~9 3S*%. 3gfc#£ t <(48 9-9 3SM%i 

[00 70] 

tti. mmmmm. <mizmtx. tvrvyym. ^mi. *m\. mmm<mm 

<mm*mhz\ktfx°%hfrL>x%h. mm. tvrvymizxtitf. mmy^y- 
&xv&mtmmmib<?wm&i&m-i>zi:ip?%h. ttz. mii mmy 
4?~-<nffl&znmis m^m&®,j>ycr>i$,mizm}}X'hz>, ttc. mmu. m 

[0071] 

fB&tozimt&ip. amy 4 y-izmMTmmfcitefmtmmzMitixmmiz 
^FM^t^Mts. mz. ^-xhm%&mzv7?~-7\/-mmz£->x 
-m^zfmt, mmthz\tx\ is-v$mt>m. mm±. 
Wi*m^Ki><Dxn. '^m^hitz^m^-mit^m^. «ftti«tt^igL* 
t^mm^m^it^x-h^ ttzmwnzx^mmmm^wu^mxn. znm 
mmzi. mnizmmimx^n&mftiztfmmmzt&Ktbx-foz . 
tax oiztxm^ix^mtm^-hmizmmiimm-m^i. u~rua 
x&^imizxztoxm. i>i<w>i->rMLm*m^i>zkm$&. mzu— f 
mxmvit. M&jfxv-^3L*is^v-^mm&<n&x°Ai%x'foh. mnwsims. 
&m±. au^as, cn<nm^mmMmtL. zMz^-h^uzm^zhnrnm. 
<vm&fcwm*w&Lizi><nim8v*h. mzc u\mw&ififmx\ v^v-^ 
*yi*>j?^t:tbwftx'hh. &tz. mmtmmmw<n^x*i'Mmmm.<mx* 
&%x°hh. 

[00 72] 

ttz. Wmi2immmLEDfflm!tK?)%r&i. H7 (a)-07 (e ) ^-r 

mm^xwn?&. 
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[00 73] 

t-t. ±ECKWLfcH6 (b) tTcoTM^x^n^iimmm^titmmm^ 
. m\tcomm^^-vmzMT.Ltziy~hmii mmmi 3 > mmi 2k*m 

SafeS 1 2*S»§-fr5 (07(a) #BS) . 
[00 74] 

07 (b) #flg) . 
[0075] 

Rftfffit=5rSHIg|5comTOt)FM$ti^Jail2 l±te. ftoSfcJ; 9 Mil 3 

*4&fflvvc*'oSfc±9^*2 0£jft£rs (H7 (c)#hs) . i^itiij. mm 
%mi 5*mm-hk$&:. mk^?-yi4±.izvj j r-#y7<ymm£V7V 

•y Tf - >y 7»tca L£iftffi*&)»r S i i: 6 . 
[0076] 

JJLbDIgfcJ: 0 . 1 2^M§ti^^f£»ffi^««l 1 £ft*$-& i l> 
[0077] 

Mil 2^|g(t>5rV>LEDB§H^ac7)^i:|5iafc. LED*?16&3&js#E 
ttStitl lcoiH]g|5^fflcDlHI|A^-yi4_ht;^L (07 (d) #M) . %<m. L 

ED«?i6^oJ;9»Mii&M^t. juifeL/c. pyxgpi7^M-ri» 

(07 (e)«H) . 
[00 78] 

[0079] 

08 (a) {4. *^^M^«J2t=fc(tl,»fe^KISSO-OOD3^)£^om^ 
^-TTffiS-CfcOs 08 (b) (4, 08 (a) «OB-B^fflirS0T*S. Srfc. £<0|& 
Jfi^PJ2^fS#gafI«Sti3V^fflV^il^^i s ^tl^BHOteV^O. HftcoTB 

in i n tx*fo o , ib] tnwmi&mz^\mmnvm&tt-?h *> 

[0080] 

tfJE&fcSfu £«P3S^rtfflSfc«^4 1 J: ►) fc3KE»*tf>lSi^atlK4 3jWE&£3 

tix^i. *mmmmizm&m&^->4 2ii, mm^mm^titzLEDm 
T^mcommnfrZ'fo o s tr4 4tio» *iW4i<oKH«>3i£fflLK«4 5i:« 
fcw*«s*ro^. i<oia*aj«{c«j:fi{^ 05t*L^fc#ffins«oj;d&ia 

S^I^^T^SftfcilK/^-ymi^vtft, 08 (a) 

lfiLhS*4ifc*«T#4. Srts. 4 6tt«K««4 3©Tififc=a:4AIWC*S. 
[0081] 

[0082] 

(HSfe<^^3) 

09 (a) {4. *m<ommmm3i,zmmmmmmm<D-^mumcDnj&$: 

7Fct¥Wm?b 0 , 09 (b) (4, 09 (a) <ac-C*1SISrffi0T*S. icon 
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[0083] 

m 5 3 OTttiMMifcPsgstL-fs mm 5 1 ±M*gmr s d t h^rnxbt . * 

[0084] 

mz. ^mmcommcomimmmcommirmz^x. 010(a) -@ 10(e) 

[0085] 

it. mAt<mm* y~ vmzmx us^- h«si (ihhis 1 > 

LTfifc-&*>-£S (HI 0 ( a ) . 
[0086] 

mz. c\K^^m2x^A,tmmxmmiXxfW-^HzMKL, mmmsi^com 
mc&9mzm.zitx. mm^?->5 2&£vmmm5 3$:WMM5 lm&m 
-tttbt izmmtz . zcom. wtw-y 5 2 axxmmm 5 3 mwtziv&m 
T«MfcbJt«sBW5 ijk>. d^i^uT9 1 snarr* (010(b) . 

[0087] 
[0088] 

<W=, «M5 l^'5X|K^J2Ui^aKX«LTMSii5 l^S«f^$it. 

^e»*^rt-ss9 3^m^xm^commmmmzi5\imm bx-fnm&w* 
im£$mz-£. m&mmh (01 o (<n *&) . iwidtLTBfffioMwtiia 
zbiizxL mmmm^mmm 5 3 miKmmm&mm^~? 

h (010 (e) #BS) . 
[0089] 

[00 90] 

01 1 (a) {4, *^cO^Jtcom^4tfc(t§ii(S»E^»^-o«IH]ggj£^cOfflJt 
^SrrTHBrcfcD, 01 1 (b) 14, 01 1 (a) OD-D^SBfBE^**. 

^«sco®B4^e^gB^«^*>^Tfflv^tL4#s{4. mzMwvmm*) . m 
n<mm 1 t-m^ i^t pi tt* o , n tm^mmmnz-o^xitmrn^mm^t 

&i>vb1-h. 

[00 9 1] 

#PSi^»SSfsWJlMi4. mtM6 ltf>-±gffi£IS§£^-y6 2fcJ:l« 
iVO**. W^->6 2±W4LED»^cD^'14^ii^l.^^JS^6 4 
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mmztixts o . mmm6 3cdt«4: ixco^mme 5 mtf&tix^z. *mmco 
jmnzmummmt. mmmm i^^msmmmmzm^htit^n^ 
tmtcKi. nmmifiT-mwzmmtix^h* zcommzxtm. wtmm<th 
z\ti?x%t<nx\ mmiw 

[00 92] 

mz, jmmmm<nmmmmfc<nmm : Mz~o\ , 1112(a) -012(e) 

[0093] 

mm<m<m%.<nfflt<z.am 1 0 2mm Mmm*^ u r 1 0 1 a zmMti ( 0 
i2(a)«s).o95io2^ mimm^mmm-mmmmzmitzBtt 

ttt^xm, W£&*»T1 0 1 at, £JI*K ffi5£^<DMnSI5£#o.x?/k7X? 
[0094] 

ft«»|y-hftfcftlLfcy-b» (ttiU6 1)4:, »eftfcJII*b£K*/t* 
-y6 7^fiScL7tMM^f^'J71 0 1 bfc^eg^-tttT, ffiHr??-y6 2, 6 7 
^j£$*ifcffi£«8W6 HIfc:i&HtTSfc£;btf 4 (012(b) #10 . 
[0095] 

+ u r i o i acoam i o 2 imtbtvkmftk , ^oa^tjBjfis^utiai/^^-^ 6 

2i>J;t^«l6 5 4:, *«fltf>ttSH6 14;*, 035 1 o 2Bmzm&iTHz$mzit 

l^ffitjg***li (HI 2 ( c ) #B3) . 
[00 96] 

WtU?t*e8W6 1 1)71 0 1 a, 10 1b*Bii-rs Ol2 (d 

) mm) . 

[0097] 

D3S^lS$*i3feffi^fia^^-y6 2 4:, E]&<0fflSM£f£tf &ftfc&JIJi6 5 4: 
COM;, 1 J:DtKlt*^Sv^WB^-j#-t*. ^^««c/)d*>, £K 

16 5±fcJfi«3*lfcitf5tt*RaHl6 3 4:&>9, ffiiHA?-y6 2±fc»J«8*lfcfc<0 
Ji^Ht*|6l±S-fr6/£ft^Aiyi6 4 4:** (012(e) « . 
[00 98] 

T 1/ y^i»*»JjW5 i 4: fc J: 0 , L E DM£fi^S|-f £ CI t S . 
[0099] 

^is^Ei~4tfc{ti,^E#iM*«fev>T!i, wm^mmmmmm 
vzkix^&fiK Mzm^tiih^xm<. mm. mmw^mMizmmz 

c\kii^otX'h^\ IHBP^BHPS^^t. «fcO«ail-4fctJV»TttR 

^4: LTV^, iftOSgSftSfctfmfcflrV*. 013 (a) ( b ) fcMfeRl 7 1 , 7 
3£BtiLZtiJZ\m7 2, 7 4CDBtt*miXt5>9. Z<m&s<tXo£. WUmftB 
■^£^»*4fffiB<^K4:*rs £ 4. 
[0 100] 

[0101] 
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^xmmti. 

[0 102] 

, i-fth^mm*^ u T8 1 a , sib izmw-y 14.19 mm-&i?mz^ 

[0 103] 

lH^';781a, 81bWiAWS*fflV^t. i<O^WStliR#«0llI»S«fflCu 

mmmx%&, -Mumm&mmcumt. trmmmzrwumsizmmi. 
ztiizmWM®mt%& x 0 izmmm ltih$k f ? mzc u @k f 5 a± 

fc^Sii>tCui6oSJitait*SR4il:fcJ:0fflHS*i6. £<0B#, 

**lWlfcUV^TU:. J?&7 u& (df+UTCu«) £«S 
H'J781a, 81btU«U. 
[0 104] 

, uc^'jrcu mrmmiz ? n a& j: u&wMx-m&sfitzmi mmm 

ZBf&l. ^COmmM±iZCu^>-o^iML, W»12j«mfl5CuJitf3!Lfc. 
[0 105] 

-yi 4i5i^itwKw^-y ( mnjMxmm-h-mmWk 1 5^™^^!.^ 

112 1 ) JMLfc. ifc. R«<O*jSfc:J:0, fflSfW-y 1 9WWftSLfc** U 
[0 106] 

iflJSfcLT. i»'V-yi4fcJ:^A(Wi2 i*^rf4^^urcu» (H»-r 

UT8ia) fc s s»/^-yi9*^rt-*^yrcujfl (Sis^ursib) sfe 

HUc 
[0 107] 

^StWtffifflL/S^-bttfij «ll 3 ) ^fHKf&tov^T^S. 
[0 108] 

fcfeV^Ttt. 2 0 3 (AS-4 0 : BSft«I (ft) iL 

wmm 2um) 9 omm%. «wt ixcom^m^mm ( ef-4 5 0 

: B*W? (ft) S) 9. 7MX, tcoimmfct LXMfr-TVyym 

4 6B : *C0« (ft) S) 0. 3S*%*J|§Vtf:. ££>fc. tt«PSfflt l/0<?- 

;pxf-/k^hy£jD;c£o 4fc, &£J±, FJfSicoiEa^ 4 5- (a 1 2 o 3 ) ti^i-fb 

[0 109] 

±iBHfiicT-ffi • Mizztitz^-xhttcD^mm^x. mmz^vayizxmmm 

SfcJSSftfcJfa 7 5 u mcr># U xf-V yrl^7^ F 7 4 ;UA±fc F ? ?-7V- F 
SteiOitiSLfc. Srfc, i^Uxf-i/yf l^7^l^-F7^;^(iliS7^;kAt t 

[0 110] 

at, i<oiafc»j«s*ifc±iBift^*<oR*afti 2 0-cT'i 54HsaaL. «a»§^ 
Jt. mmimmmtLxm^tzm^^^mmit. mitmm^mtn 3o°ce$>s££> 

[0111] 

U-f^WTtyWO. 2mm~2mm<9^H<9fiKIfcit@0. 1 5 mmOflfL 
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*a, »«tmfcLT«3ij9^K^cuS5[^8 5aa%fc. «tj£fcLT^t'x7xy- 

^AffiX^^JJI (xt°3-b8 28 : ilWk5/x;PXd«f 5/ (ft) ■) 3fi*%fcJ;lX 
^^^X^x^x^^ifll (YD - 1 7 1 : jKiff« (tt) S) 9Mi%t, g 

-fKot LxnTs-yrr? hmtm (my- 2 4 : mm (ao m ims%y*. 

v-MzxmixmkUz. 
[0 112] 

^mmm^mmwrnmn \ <Dimnm±. tr. ±.m<v£oizimuzmkw-y 
i4i5xwmmmkw^~y (&jk«2 1 > &3rwf*yrcu?s (s»*yr 

8 1a) i:iB^^°^-yi9^*-ri)= i r^UTCurS(ffiM^^UT8 1b) Jt 

wiimnmmmmzifcmitzmwis- nmmmsb^ixmz-. mm*?? 

«Lfc. ^UTCu|i±fc»jS3ftfcia^^->'14, 1 9*«£ — 

[0 113] 

■th&vym.) 8 2 sr. pmnmmmmmzmitz&mtitz. znamnmit 
FWxfo^xwmmmt-hmttL, %mzi±i 3o^m, mmnmn4 5jrc*-?fc 

. Sn^7V^{i, i-f, Tl^&gl 2 0°C, E*9. 8X105 P a "C 5 4MBDflfei3 i 

fls^fii^fe^tcs^s^^ u re u rgt N y re um±fcm3*ifcsa^- 

y 1 4 *j itfEttffiJgtttfW-y t . MEfti:**. MEfc X *) 09Hc«H X o fcff 

JWrfofcsrou;. initio. jeffiwi^^-yi4*«sn, 
w-ytz£*)fttimfc.&Mia2 1 (ftcoistT^jatrsiSKitJRi sot*) 

j&Ztitz\m%MttzWBm 1 3 ^fMt^;. S Uz$mm*±MZ-£ 1 7 

at . ^tossim^ fciiA?->i <7)w§m& i. x/mmmtm %> n mz . 

[01 14] 

ijsiuc. ^yrcufsaifflKfl^i,, %mwm±j,zwm^%\ l zxmkmxfo& 
cnmm^tix^htz^. **v7Cumtmmmit. mititzmmp^mm 

■f&ZktfXZti. 
[0 115] 

mz, **vrc ummmitm^ mit^-hwfat. mmi 2 1 lx^a 1 
Mkzmhx. zt>££m*m\,ram7i'ZL. Aimmw>mMztimmmzm 

)R&1K12fc:ttJfAl. OmmWAlKMIL, frlSt^K^^h (ST 
»:A1 2 0 3 , ©|n«X (ft) « t7^A-4 0 ) ft«it^, i(?)tft 

[0 116] 
[0 117] 

il^Ell^°^->'14±fc s JS&4/zmc9N %lvcjg»o. 3jum<7)Au#>o 

#SrSiuco &mm2 i±),zmf&%titzc\K^<m^%mmwMm 5k4«3, sa^ 

1 (£MiS2 0) fc&l> 0 
[0 118] 
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[0 119] 

ifcfc, #0fl«J£iii<OAuft-3§$tLfcS*S^^- 

yi4±^LED*^l 6Sr7U>y7°^-x7°||gt^ 0 LED*f 1 6 fc LTJ4. H-ffi 
tiEfl-*t«Sffi*^jS§<l!tLED*^fflV\ 7'j7rf77liU. Hg^&tt 

[0 120] 

&wc\ a^x^5«*LED^t«dJ:aWMfc3E«Lfc. ififc. MET 
[0121] 

m±^*ac io.aife^Lfct^i: nmimn led ^0j^m&#mt-§ * . 

[0 122] 

^&<vx'LEDm?<?>w$&mmix*, LED#FHi*fc Qrt&mawmiti 
nmmm±.itz, wz#>, mim^mtuLxmrn^mt^w^xh. led 

[0 123] 

[0fficDft5#»Jl] 

[01 ] *f^^ll!Sw^ltfeft6LED^SI»^lfi*^lllr1BH-r*-6. 
[02] ( a ) (4 N Hi Lfc L E D ^H^^PoasS«S<o«jS*^|l(rffiHT* 0 . 
(b) {4, Ill^L^LEDMBm^tfflt^tLTl^LEDS^W^^-tirffllll 

[03] (a) 4$J;tf (b) (4. 02 (b) t*LfcLED^SflW««rS«tTaER 
Lfc*£tf>L E DMBH^E^ffl^&^-rWffiHT* £ . 

[04 3 (a) fcjtf (b) i4. 1212 (b) fc^Lfc k<Ofc f4««»*J|&|> LE D* 

TSrfflv^^-co l e Dmmmmmm^'mmmxh o s urn, ( a > & ± # ( 

b ) fcTfflV^^TV^LED*1^)fll^**tBfffiBr**. 

[05] ( a ) a , xmnmmm 1 w* i^^se^s^-o^iH^is^cos 

TffiHTfc 0 . ( b ) {4. ( a ) <7)A— A^SBfiBSrc* 4 . 
[06 ] ( a ) ~ ( f ) (4. *%>WwmmcO&m 1 fcfcftl> LE DraBJggog^&fc 

[07 ] ( a ) ~ ( e ) i4, ^J^M^IS 1 fcfcltft LE DBSH^S^M^ 

[08] (a) {4, *^O^Jfi^^2tio(t|,^E»BS^^-oO[H]g|5i£^il 
J&£Srt¥ffi0T'$> 9. ( b ) (4. ( a ) OB - B^Wffi0T"fel> . 

[09 ] ( a ) {4. *^0^^ttcO^«J3t:fe{t§^f^iMmco-oOlH^j£^c7)« 
fiScSrScf ¥ffi0T"$> 0 , ( b ) {4, ( a ) ff)C -CXfflffimx&Z. 

[Hio] ( a ) ~ ( e ) (4 , imm<^mm<mm 3 izmz l e DimiQiii^ 

fcfewc, #IS£*L£Wffi0T'-£>&. 

[01 1] (a) (4. *^^j6^^4^(tl,MK^l^^^- 0 ^[ H gp^ £ 7) 
*J***tf- 3 FIB0'C& 9 , ( b ) (4. ( a ) *>D - D^»r®gltfc & . 
[012] ( a ) ~ ( e ) U\ #^J!03S»c9J^4 fcfctt* L E D!S^jEw8B£fir& 
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[Hi3] ( a ) t5£t/ ( b ) a. mmwm®.\,zm^htimw>mtkm\*^htz 
awe* 4. 

[0i 6imwLEDffiwmnmm&immmi:i>&. 

[017] ( a ) tJitX ( b ) fct LE D*F<oaiJ«W*wrtBrliiHr*4 . 



1 1 




1 2 




1 3 




14 




1 5 




1 6 


LED*^ 


1 6 1 


mmmTWfo 


162 




163 


mm 


164 




1 6 5 


a, i6 5b mm 


1 7 




1 8 


t*r 


1 9 




20 




2 1 




2 2 




23 




24 


&fGHttK 


3 1 


LEDS^ 


3 1 1 




3 1 2 




3 1 3 




3 14 


a , 3 14b ISM 


32 




33 




4 1 




42 




43 




44 


h'T 


45 




46 




5 1 


%mm 


52 




53 




54 


AMI 


6 1 


ffiil 


62 




63 




64 




65 




66 


h'T 
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6 7 nm^-y 
71, 73 mmm 

7 2, 7 4 Dflgg 

8 1a, 81b S^^UT 
82 

91 m^ur 

9 2 

9 3 SSSSfc^SM 

10 1a, 101b jf»^'J7 
102 £!i§|5 

103 



[El] 
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[04] 
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[Mill [012] 
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I (##) 
F2 1 Y 101:02 



xmm^m^m i o o 6** mr^mma&m 

F?-A(##) 5E338 AA02 AA03 AA15 AA18 BB03 BB05 BB19 BB25 BB28 BB63 

BB71 CC04 CD01 EE02 EE23 

5F041 AA04 AA33 AA47 CB36 DA04 DA07 DA09 DAB DA20 DA44 

DA55 DA59 DA82 DB08 EE23 FF11 



